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'HILQLWLRQ 7KH5*$RIDQRQVLQJXODUVTXDUHFRPSOH[PDWUL[GLVDVTXDUHFRPSOH[PDWUL[GHILQHGDV
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ZKHUHu GHQRWHV HOHPHQWE\HOHPHQW PXOWLSOLFDWLRQ >@ 7KH PRVW GHVLUDEOH LQSXWRXWSXW FRXSOH KDV D SRVLWLYH
5*$¶V HOHPHQW FORVH WR RQH 7KH REWDLQHG UHVXOWV UHSUHVHQWHG LQ7DEOH  VKRZ WKDW WKH VROXWLRQ RI WKH SDLULQJ
SUREOHPLVGHSHQGRQWKH;5UDWLR,QGHHGLWFDQEHVHHQWKDWLQWKHILUVWVFHQDULR ^ `qiG DQG ^ `dE i DUHWKHEHVW
FRXSOHV DFFRUGLQJ WR WKH 5*$ UXOH +RZHYHU IRU WKH ODVW VFHQDULR WKH 5*$ SURSRVHV WR XVH RI FRXSOHV RI
^ `diG DQG ^ `qE i IRUGHFHQWUDOL]HGFRQWUROGHVLJQSURFHGXUH
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8QFHUWDLQW\GHWHUPLQDWLRQ
7KHILUVWVWHSLQWKHUREXVWVWDELOLW\DQGSHUIRUPDQFHDQDO\VLVDQGFRQWUROV\QWKHVLVLVWKHXQFHUWDLQW\IRUPXODWLRQ,Q
RUGHUWRDVVHVVWKHUREXVWVWDELOLW\DQGSHUIRUPDQFHUHTXLUHPHQWVWKHSDUDPHWULFXQFHUWDLQWLHVLVVLJQLILFDQW>@,Q
DGGLWLRQZHZDQWWRGHVLJQH f DQG H FRQWUROOHUVIRUWKHPLFURJULGWKHUHIRUHDQXQVWUXFWXUHGXQFHUWDLQW\PRGHO
LVDOVRQHHGHG,QWKLVSDSHU r FKDQJHVLQWKHORDGUHVLVWDQFHLVFRQVLGHUHGDVWKHXQFHUWDLQW\
4.1. Unstructured uncertainty modelling 
7KHXQVWUXFWXUHGXQFHUWDLQW\LVPRGHOOHGLQWKHIROORZLQJIRXUVWHSV
 3DUDPHWULFXQFHUWDLQW\GHWHUPLQDWLRQE\FRQVLGHULQJYDULDWLRQLQWKHORDGUHVLVWDQFHDVIROORZV
 L Ln rR R rG          
ZKHUHRLnLVWKHQRPLQDOUHVLVWDQFHORDG rG d DQG r  
 &RQYHUWLQJ WKH SDUDPHWULF XQFHUWDLQW\ WR WKH XQVWUXFWXUHG XQFHUWDLQW\ E\ FRQVLGHULQJ DQ LQSXW
PXOWLSOLFDWLYHXQFHUWDLQW\PRGHOXVLQJWKHIROORZLQJIRUPXODWLRQ
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4.2. Parametric uncertainty modelling 
)LJVKRZVWKHEORFNGLDJUDPRIWKHV\VWHPZKLFKVKRZVRQO\FRQQHFWLRQVEHWZHHQWKHFRQWUROLQSXWVDQGWKH
VWDWH YDULDEOHV $V PHQWLRQHG DOUHDG\ WKH RQO\ XQFHUWDLQ SDUDPHWHU LV WKH ORDG UHVLVWDQFH 7KH ORDG UHVLVWDQFH
EORFN¶V LQSXWV DUH di' DQG di'  DQG LWV RXWSXWV DUH Y DQG Y  )LJ  VKRZV WKH SURFHGXUH RI WKH SDUDPHWULF
XQFHUWDLQW\PRGHOOLQJZKHUH r r IG'  DQGWKHPDWUL[ LRM LVREWDLQHGDV
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)LJXUH&ORVHGORRSV\VWHPIRUUREXVWFRQWURODQDO\VLVDQGV\QWKHVLV
5REXVWVWDELOLW\DQGSHUIRUPDQFH
,QWKLVVHFWLRQUREXVWVWDELOLW\QRPLQDODQGUREXVWSHUIRUPDQFHUHTXLUHPHQWVDUHUHSUHVHQWHGLQWKHFDVHRIJLYHQ
WZR'(5 PLFURJULG ,Q DGGLWLRQ WZR UREXVW FRQWUROOHUV LH H f DQG H  DQG D VHTXHQWLDO 3,' FRQWUROOHU DUH
GHVLJQHGDQGFRPSDUHGXVLQJWKHOLQHDUL]HGPRGHORIWKH0*SUHVHQWHGLQ6HFWLRQ
5.1. Robust Stability Requirement 
,QRUGHUWRXVHWKHVWDQGDUGH f DQG H FRQWUROGHVLJQSURFHGXUHVWKHFORVHGORRSVWUXFWXUHGHSLFWHGLQ)LJLV
FRQVLGHUHG8VLQJ WKHVPDOOJDLQ WKHRUHP>@ WKHV\VWHPZLWKRXWDQ\FRQWUROOHU LV UREXVWO\ VWDEOH LIDQGRQO\ LI
 wzT s Jf d DQG    s Jf' d  ZKHUH  wzT s IRU GLIIHUHQW G\QDPLF DQG XQFHUWDLQW\ WHVW VFHQDULRV 7DEOH 
VKRZV WKHȖ DQG WKHPD[LPXPDFFHSWDEOHXQFHUWDLQW\GLVF UDGLXV IRU WKUHHVFHQDULRV)RU LQVWDQFH WKHPD[LPXP
LQILQLW\ QRUPRI  wzT s IRU VFHQDULR  LV +HQFH WKHPD[LPXPDFFHSWDEOH XQFHUWDLQW\ GLVF UDGLXV WR KDYH D
VWDEOHV\VWHPLV  LH
f
' PXVWEHOHVVWKDQ+RZHYHUWKLVXQFHUWDLQW\OLPLWDWLRQLVWRRFRQVHUYDWLYHGXH
WRLWVXQVWUXFWXUHGPRGHO5HVXOWVRIUREXVWVWDELOLW\UHTXLUHPHQWVDUHFRPSDUHGLQ7DEOHIRUWKUHHVFHQDULRV
5.2. Nominal and Robust Performance Requirement 
)RUWKHSUREOHPDWKDQGKDYLQJDGHVLUDEOHWUDFNLQJOHVVFRQWUROVLJQDOHQHUJ\DQGGLVWXUEDQFHDWWHQXDWLRQDUH
FRQVLGHUHG DV WKH SHUIRUPDQFH REMHFWLYHV *RRG WUDFNLQJ DQG GLVWXUEDQFH DWWHQXDWLRQ DUH EHKDYLQJ LQ WKH VDPH
GLUHFWLRQ EXW WKH\ VKRXOG EH FRPSURPLVHG ZLWK WKH JRDO RI OHVV FRQWURO VLJQDO HQHUJ\ 7KH QH[W VWHS LQ WKH
SHUIRUPDQFHDVVHVVPHQW LVZHLJKWLQJ IXQFWLRQVGHWHUPLQDWLRQ7KHUH LVQRWDQ\H[DFWDQGVWUDLJKWIRUZDUG ODZIRU
ILQGLQJZHLJKWLQJ IXQFWLRQV2QHPD\ VWDUW E\ DQ LQLWLDO ZHLJKW DQG FRQWLQXH WKH WXQLQJ SURFHVV FRQFHUQLQJ WKH
FORVHGORRSSHUIRUPDQFHLQDVLPXODWLRQHQYLURQPHQW6RPHJXLGHOLQHVIRUWXQLQJRIZHLJKWLQJIXQFWLRQVDUHJLYHQ
LQ>@
7KH FORVHGORRS V\VWHP ZLWK VHOHFWHG ZHLJKWLQJ IXQFWLRQV DUH VKRZQ LQ )LJ  7KHW1W2 DQGW3 DUH WKH
ZHLJKWLQJ IXQFWLRQV IRU REWDLQLQJ GHVLUDEOH WUDFNLQJ OHVV FRQWURO VLJQDO HQHUJ\ DQG GLVWXUEDQFH DWWHQXDWLRQ
UHVSHFWLYHO\

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,Q QRPLQDO RSHQORRS SHUIRUPDQFH DQDO\VLV WKH XQFHUWDLQW\ DQG OHVV FRQWURO VLJQDO HQHUJ\ JRDOV DUH QRW
FRQVLGHUHG,JQRULQJWKHVHFRQGLWHPLVGXHWRWKHDEVHQFHRIWKHFRQWUROOHU2QWKHRWKHUKDQGIRUWKHUREXVWRSHQ
ORRSSHUIRUPDQFHREMHFWLYHVWKHXQFHUWDLQW\LVFRQVLGHUHGZKLOHWKHVHFRQGLWHPLVLJQRUHGGXHWRWKHDEVHQFHRIWKH
FRQWUROOHU7KHQWKHRSHQORRSLQWHUFRQQHFWLRQLVIRXQGDQGWKHFORVHGORRSWUDQVIHUIXQFWLRQPDWULFHVIRUQRPLQDO
SHUIRUPDQFHGcl-npsDQGUREXVWSHUIRUPDQFHGcl-rpsDUHREWDLQHGDVIROORZV
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7DEOHȖDQGPD[LPXPDFFHSWDEOHXQFHUWDLQW\GLVFUDGLXVIRUVFHQDULRVDQG

6FHQDULR   
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   
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
8QFHUWDLQW\5DGLXV   
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
)LJXUH&ORVHGORRSV\VWHPGLDJUDP
5.3. Robust H f Controller 
7KH FORVHGORRS VWUXFWXUH VKRZQ LQ)LJ  LV XVHG IRU GHVLJQLQJ RI UREXVWH f FRQWUROOHU+HUH WKHZHLJKWLQJ
IXQFWLRQVDUHFKRVHQDVIROORZV
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,QRUGHUWRGHVLJQDQH f FRQWUROOHUVDWLVI\LQJUREXVWVWDELOLW\DQGUREXVWSHUIRUPDQFHUHTXLUHPHQWVWKHRSHQORRS
LQWHUFRQQHFWLRQRI WKHWUDQVIHUIXQFWLRQPDWULFHVG, W1, W2, W3 DQG Wu LVIRXQGDFFRUGLQJWR)LJDQGWKHQWKH
FRQWUROOHULVGHVLJQHGXVLQJUREXVWFRQWUROWRROVLQ0$7/$%VRIWZDUH6LQFHWKHUHVXOWLQJUREXVWFRQWUROOHUXVXDOO\
KDVDELJRUGHURUGHUUHGXFWLRQPHWKRGVOLNHUHVLGXDOL]DWLRQDQGWUXQFDWLRQVKRXOGEHDSSOLHGWRUHGXFHWKHRUGHURI
WKH UREXVW FRQWUROOHU )LJ  VKRZV WKH IUHTXHQF\ UHVSRQVHVRI WKHRULJLQDO FRQWUROOHU DQG LWV UHGXFHGRUGHU XVLQJ
UHVLGXDOL]DWLRQ DQG WUXQFDWLRQPHWKRGV 7KH RULJLQDO FRQWUROOHU LV REWDLQHGZLWK RUGHU RI  DQG UHGXFHG RUGHU
FRQWUROOHUV DUH WK RUGHU*HQHUDOO\ WKH UHVLGXDOL]DWLRQPHWKRG LQ ORZ IUHTXHQFLHV DQG WUXQFDWLRQPHWKRG LQKLJK
IUHTXHQFLHV KDYH D UHVSRQVH VLPLODU WR WKH RULJLQDO V\VWHP )LJ  VKRZV WKH WLPH UHVSRQVHV RI WKH RULJLQDO DQG
UHGXFHGRUGHUFRQWUROOHUV7KHWLPHRIWKHHYHQWVLVJLYHQLQ7DEOH$FFRUGLQJWR)LJWKHUHVLGXDOL]DWLRQPHWKRG
KDV IDVWHU UHVSRQVHVEXW WKHVWHDG\VWDWHHUURURI WKH WUXQFDWLRQPHWKRG LV OHVV ,QDGGLWLRQ WKHV\VWHP WUDFNV WKH
UHIHUHQFH LQSXWZHOOXVLQJ WKHRULJLQDODQGUHVLGXDOL]HGFRQWUROOHUVDQG WKHGLVWXUEDQFHHIIHFWVDUH OHVV WKDQ
SXLQDOOWLPHV7KHLQWHUDFWLRQEHWZHHQidDQGiqRI96&VLVPXWXDOO\REYLRXVLQWKHVWHSUHVSRQVHV,QIDFW
ZKHQidLVVHWRQWKHGHVLUHGYDOXHiqKDVKDGDFHUWDLQDPRXQWDQGZKHQRXWSXWidDQGiqRID96&DUHVHWRWKHU96&
KDVKDGDFHUWDLQRXWSXW7KLVEHKDYLRXULVGXHWRWKHRSHUDWLRQRIPLFURJULGLQLVODQGLQJPRGH
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)LJXUH)UHTXHQF\UHVSRQVHVRIWKHRULJLQDO H f FRQWUROOHUUHGDQGUHGXFHGRUGHUFRQWUROOHUVXVLQJUHVLGXDOL]DWLRQ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5.4. Robust H Controller 
$OOVHFWLRQVRIWKH H FRQWUROOHUGHVLJQLVVLPLODUWRWKHH f FRQWUROOHUGHVLJQH[FHSWWKHZHLJKWLQJIXQFWLRQV,Q
H FRQWUROOHUGHVLJQVWULFWO\SURSHUZHLJKWLQJWUDQVIHUIXQFWLRQVVKRXOGEHDSSOLHGWRKDYHDVWULFWO\SURSHUFORVHG
ORRS WUDQVIHU IXQFWLRQ EHFDXVH WKH H GHVLJQ PHWKRG WULHV WR PLQLPL]H H QRUP RI WKH GHVLUHG FORVHGORRS
WUDQVIHUIXQFWLRQZKHUHDV H QRUPRI WKHSURSHU WUDQVIHUIXQFWLRQV LV LQILQLW\7KHUHIRUHZHLJKWLQJIXQFWLRQVDUH
REWDLQHGE\WU\LQJDQGUXQQLQJDJDLQDQGSD\LQJDWWHQWLRQWRWKHUHFHQWSRLQWDVIROORZV
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7KHWLPHRIWKHHYHQWVLVJLYHQLQ7DEOH)LJVKRZVVWHSUHVSRQVHVRIWKHFORVHGORRSV\VWHPIRUWKHRULJLQDO
DQGUHGXFHGRUGHUFRQWUROOHUV7KHRULJLQDOFRQWUROOHULVREWDLQHGZLWKRUGHURIDQGUHGXFHGRUGHUFRQWUROOHUVDUH
WKRUGHU$VFDQEHVHHQWKHWUXQFDWLRQPHWKRGFDQQRWVXFFHVVLQWKLVVFHQDULR,WKDVDQRYHUVKRRWEHWZHHQ
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DQGIRUGLIIHUHQWRXWSXWVDQGLWVVHWWOLQJWLPHLVODUJHUWKDQV+RZHYHUWKHUHVLGXDOL]DWLRQPHWKRGKDVYHU\
IDVWHUUHVSRQVHVZLWKWKHPLQLPXPSRVVLEOHVWHDG\VWDWHHUURU7KHFRQWUROOHURUGHUFDQEHUHGXFHGWRWZR
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7KH WUXQFDWHG FRQWUROOHU FDQQRW WUDFN WKH UHIHUHQFH LQSXWV LQ FRQVLGHUDEOH QXPEHU RI WKH FDVHV ZKHUHDV WKH
UHVLGXDOL]HG FRQWUROOHU KDV D JRRG SHUIRUPDQFH \HW :LWK FRPSDULVRQ EHWZHHQ )LJV   DQG  WKH HQKDQFHG
SHUIRUPDQFHXVLQJH f DQG H FRQWUROOHU LVREYLRXV%HVLGHV)LJSURYLGHVWKHFRPSDULVRQEHWZHHQVHTXHQWLDO
WXQHG3,'UREXVWWUXQFDWHGH f DQGUHVLGXDOL]HG H FRQWUROOHUV3,'FRQWUROOHUKDVDYHU\ODUJHVHWWOLQJWLPHGHVSLWH
LW LV WXQHG 7KLV VORZ3,' UHVSRQVHPD\ FDXVH LQVWDELOLW\ DIWHU D IDXOW LQ WKHPLFURJULG RUPDLQ JULG 7KH EHWWHU
SHUIRUPDQFH RI WKH UREXVW WUXQFDWHG H f DQG UHVLGXDOL]HG H FRQWUROOHUV DJDLQVW WXQHG 3,' FRQWUROOHU LV YLVLEOH
FRQVLGHUDEO\ +RZHYHU WKH UREXVW WUXQFDWHG H f DQG UHVLGXDOL]HG H FRQWUROOHUV KDYH QRW LPSUHVVLYH GLIIHUHQFH
ZLWKHDFKRWKHU,QERWKFDVHV WKHVWHDG\VWDWHHUURUDQGPD[LPXPRYHUVKRRWDQGXQGHUVKRRWDUH OHVV WKDQ
DQGUHVSHFWLYHO\
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SURSRVHGFRXSOHV{į, iq}DQG{E, id}DVDQDSSURSULDWHLQSXWRXWSXWFRXSOHVIRUDYHU\ZHDNPLFURJULGZLWK'(5¶V
;5UDWLRVDQGDQGFRXSOHV{į, id}DQG{E, iq}IRUDUDWKHUZHDNPLFURJULGZLWK'(5¶V;5UDWLRVDQG
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UHGXFHGIURPDQG WRDQG UHVSHFWLYHO\7KHSHUIRUPDQFHVRI WKHUHGXFHGRUGHUFRQWUROOHUVKDYHEHHQ
DVVHVVHGDQGFRQILUPHGLQ0$7/$%HQYLURQPHQW,WKDVEHHQREVHUYHGWKDWWKHUHGXFHGRUGHUH f FRQWUROOHUXVLQJ
WKH WUXQFDWLRQPHWKRG DQG WKH UHGXFHG RUGHU H FRQWUROOHU XVLQJ WKH UHVLGXDOL]DWLRQPHWKRG KDYHPXFK EHWWHU
SHUIRUPDQFHWKDQWKH3,'FRQWUROOHU
5HIHUHQFHV 
>@/LVHUUH0 6DXWHU 7	+XQJ -RKQ<  )XWXUH HQHUJ\ V\VWHPV LQWHJUDWLQJ UHQHZDEOH HQHUJ\ VRXUFHV LQWR WKH VPDUW SRZHU JULG
WKURXJKLQGXVWULDOHOHFWURQLFVIEEE Industrial Electronics Magazine4±
>@ *HUWPDU / /LOMHVWUDQG / 	 /HQGHQPDQQ +  :LQG HQHUJ\ SRZHUVWKDWEH VXFFHVVRU JHQHUDWLRQ LQ JOREDOL]DWLRQIEEE 
Transactions on Energy Conversion22±
>@+XDQJ$4&URZ0/+H\GW*7=KHQJ-3	'DOH6-7KHIXWXUHUHQHZDEOHHOHFWULFHQHUJ\GHOLYHU\DQGPDQDJHPHQW
)5(('0V\VWHPWKHHQHUJ\LQWHUQHWProceedings of the IEEE99±
>@ -DUUDK 0  0RGHOLQJ DQG VLPXODWLRQ RI UHQHZDEOH HQHUJ\ VRXUFHV LQ VPDUW JULG XVLQJ '(96 IRUPDOLVPProcedia Computer 
Science83±
>@ 6DKHE.RXVVD'.RXVVD0 %HOKDPHO0 DQG+DGGDGL0  (FRQRPLF DQG HQYLURQPHQWDO DQDO\VLV IRU JULGFRQQHFWHG K\EULG
SKRWRYROWDLFZLQGSRZHUV\VWHPLQWKHDULGUHJLRQEnergy Procedia6±
>@ $PHU 0 1DPDDQH $ 	 0
6LUGL 1 .  2SWLPL]DWLRQ RI K\EULG UHQHZDEOH HQHUJ\ V\VWHPV +5(6 XVLQJ 362 IRU FRVW
UHGXFWLRQEnergy Procedia42±
>@+%HYUDQL0:DWDQDEHDQG<0LWDQL3RZHUV\VWHPPRQLWRULQJDQGFRQWURO+RERNHQ1-86$:LOH\-XQ
>@5RFDEHUW-/XQD$%ODDEMHUJ)DQG5RGULJXH]3&RQWURORISRZHUFRQYHUWHUVLQ$&PLFURJULGVIEEE Transactions on Power 
Electronics27±
>@+%HYUDQL0:DWDQDEHDQG<0LWDQL0LFURJULGFRQWUROVStandard handbook for electrical engineers1HZ<RUN1<86$0F*UDZ
+LOO
 M. Naderi et al. /  Energy Procedia  100 ( 2016 )  375 – 387 387
>@ 3RJDNX 1 3URGDQRYLF 0 	 *UHHQ 7 &  0RGHOLQJ DQDO\VLV DQG WHVWLQJ RI DXWRQRPRXV RSHUDWLRQ RI DQ LQYHUWHUEDVHG
PLFURJULGIEEE Transactions on power electronics22±
>@%RWWUHOO13URGDQRYLF0*UHHQ7&'\QDPLFVWDELOLW\RIDPLFURJULGZLWKDQDFWLYHORDGIEEE Trans Power Electron±
>@/HH'-	:DQJ/6PDOOVLJQDOVWDELOLW\DQDO\VLVRIDQDXWRQRPRXVK\EULGUHQHZDEOHHQHUJ\SRZHUJHQHUDWLRQHQHUJ\VWRUDJH
V\VWHPSDUW,WLPHGRPDLQVLPXODWLRQVIEEE Transactions on Energy Conversion23±
>@9DGDQD'3	.RWWD\LO6.$XWRQRPRXVFRQWURORIVPDUWPLFURJULGLQLVODQGLQJPRGHProcedia Technology21±
>@$FHYHGR66	0ROLQDV0,GHQWLI\LQJXQVWDEOHUHJLRQRIRSHUDWLRQLQDPLFURJULGV\VWHPEnergy Procedia20±
>@ -DPURHQ&1DPSURRP3	'HFKDQXSDSULWWKD6  ³76IX]]\EDVHG DGDSWLYH3(9V FKDUJLQJ FRQWURO IRU VPDUW JULG IUHTXHQF\
VWDELOL]DWLRQXQGHULVODQGLQJFRQGLWLRQ´Procedia Computer Science86±
>@%HYUDQL+)HL]L05DQG$WDHH65REXVWIUHTXHQF\FRQWUROLQDQLVODQGHGPLFURJULG+LQIDQG P V\QWKHVLVDSSURDFKHVIEEE 
Transactions on Smart Grid7±
>@+%HYUDQL³5REXVWSRZHUV\VWHPIUHTXHQF\FRQWURO´QGHG*HZHUEHVWUDVVH6ZLW]HUODQG6SULQJHU
>@=KRX.	'R\OH-&Essentials of robust control9RO8SSHU6DGGOH5LYHU1-3UHQWLFHKDOO
>@$VKDEDQL0DKGLDQG<DVVHU$EGHO5DG\0RKDPHG,QWHJUDWLQJ96&VWRZHDNJULGVE\QRQOLQHDUSRZHUGDPSLQJFRQWUROOHUZLWK
VHOIV\QFKURQL]DWLRQFDSDELOLW\ IEEE Transactions on Power Systems±
>@0LVKUD6KLYDNDQW'5DPDVXEUDPDQLDQDQG3&6HNKDU$VHDPOHVVFRQWUROPHWKRGRORJ\IRUDJULGFRQQHFWHGDQGLVRODWHG39
GLHVHOPLFURJULG IEEE Transactions on Power Systems±
>@ $VKDEDQL 0DKGL DQG <DVVHU $EGHO5DG\ 0RKDPHG  0XOWLYDULDEOH GURRS FRQWURO RI V\QFKURQRXV FXUUHQW FRQYHUWHUV LQ ZHDN
JULGVPLFURJULGVZLWKGHFRXSOHGdqD[HVFXUUHQWV IEEE Transactions on Smart Grid
>@.XQGXU3UDEKD(GV1HDO-%DOXDQG0DUN*/DXE\Power system stability and control9RO1HZ<RUN0F*UDZKLOO
>@%DED]DGHK0DU\DPDQG+DPLG5H]D.DULPL $UREXVW WZRGHJUHHRIIUHHGRPFRQWUROVWUDWHJ\IRUDQLVODQGHGPLFURJULG IEEE 
Transactions on Power Delivery±
>@$OEHUWRV3DQG$6DODIntroduction to multivariable control systems: An Engineering Approach±
>@%HYUDQL+5REXVW3RZHU6\VWHP)UHTXHQF\&RQWUROQG(G6SULQJHU6ZLW]HUODQG 

